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TUROV, V,

Great achievements of the Dokshukine elevator, Muk.-elev, prom. 24
Muk.-elev, prom., 24 no,12:27-28 D '58, (MIBA 12:1)

l.Starshiy bukhgalter Dikshukinskoge elsvatora Eabardino-
Balkarskey ASSR,
{Dokshukino (Kabardia)--Grain slevators)
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The organ of collective leadership, Sov.profsoinzy 6 no.13:
J1<35 0 's8, (MIRA 11:11)

(Mytishchi--Machinery industry)
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TUROV V. (Arsk, Tatarskaya ASSR)

Volurnteer workers assisting a diatrict coumittee., Sov,
profsoiuzy 17 no.23:24-25 D '61. (MIRA 14:12)
(Arsk District—Trade unions)
(Arsk Distrioct—Education)
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TUROV, V. (g. Saratov)

- 162
Tt 18 a paper screene... Soveprofsoiuzy 18 no.22:21-22 ?HIRA.H:L’Z)

(Saratov Province—Insurance, Social)
(Saratov Province-~Trade unions)
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TUROY, V.. (Voronezh)

— From the practice of the cultural comnittes, Sov. profm{x%&x;i 1297)
10117 163, \ :
no(Voronezllg-Maohinory industry workers—Education and training)
(Trade unions)
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. AU'['HOR~ Yelyutin, V. P.; M. A. Maurakh; V. [, Tuxov z

TI'I.‘LE' ' ‘(ethcd for measuring the electricai_reaistanca of mo‘@a g f%

scxmcz- mz cnemya , metalhaglye, no. 0, 1064, 192-126

B TOPIC TAGS elecirical resistance, molten metal clactrica! resistance, elactrical b
- res; 1stance measurement, molten meial ;

" . u“‘/ 'Ry i :
w_é;BJSEEaSEIE “The electrical reaistanca of liquid metaly {g an imporiant property required 1~ o}

for the solution of many problems  ind nany methads Bave haop degerthed for @ 2 ~ey
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Z‘hv clasglcai equaticna of hydrodyramics are used v the caleculation of Uoide ne-al o

L= 8 A6, 1% N
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where L is the length of the solid part of the fow, U, !s the initial flow velocity, P s ‘the ;

density, 4 1is the average radius, and £ in the surface tension. Howaver thie auat nr
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YoEn
gravify, H = height of the Hquid mets! i the crucible, K; = ratio betwean tnicknaag of

©1, 876265
' ACCESSION NR: AP4045813

crucible fleoe—and diamefer of Emle n tfxe f!aor.- aud Kg= ccefﬁciene deoendi ng om surface :
. of the apaning Thia equ.ﬂ;icn has begn varified for rnetgl f!ew frf)m romxd f)'neniru's ina
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YELYUTIN, V.P.; MAURAKH, M.A,; TUROV, V.D.

Method of measuring the electric resistance of molten metals,
Izv, vys. ucheb, zav.; chern., met, 7 no,9:122-126 '64.
(MIRA 17:6)

1. Moskovskiy institut stali i splavov.
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YELYUTIN, V.F.; MAURAKH, M.A.3 TURCY, V.D.

Apraratus for measuring the electric conduetivity of liquid
chemically active refractory metals. Zav. lab. 30 nn.llz:
1401-1403 154 (MIRA 18:1)

1, Moskovskiy institut stali i splavove.
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ZATOPLYAYEV, V.A.; TUROV, V.D.; ARSEN'YEV, V.V.

Preparation of unclassified coal: Jigging unclassified zoal
at the "Yerkhne-Duvanskaya® Central Preparation Flant . Ugol? i
39 no 6:17-19+Je'64 (MIRA 17:7)

1. Verkmne-Duvanskeya tsentral'naya obogatitel'’naya fatrika
(for Zatoplyayev, Turow)- 2- Gi promashugleobogashcheniye (for
Araen'yev).
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tivity of liquid ailoys of
Viscosity and electric coﬁ\lui:con aid L v, vy,

rconium with aluminum, g 165,
zi;:;. 7zav.; chern. meb. 8 no.11:110-116 (RA 18111)

1. Moskovskiy institut stall i splavove
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i (Resteurants, lunchrooms, etCe
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3/016/62/000/007/001/002
p037/D113

AUTHORS: Alekoandrov, 1.l Gefen, U.Te., Gapochko, K.c..iggzigJ.iLJLu_
varidso, GeGey Unrkonashvili, 1.H., Osipov, H.P., pischik, LoDy

Pouobilo, I.he, Snirnov, M.S. ““%_EEEEXL—XLEL————

Loerosol immunization with dry dust vaceincg and anatoxins.
A study of the method of aerosol immunization with dust plague
vaceinna during napg immunization.

P22I0DICAL: Zhurnal mikrobiologii, epidemiologit 4 immunobiologii, no-. T
1962, 46-50

TTX7:  Tests were conducted to approve the practical use of mass acroaot
jmmunization «with plague vaccine and to check and specify previously ob-

tained data which tegtificd that this vacoination method was gafe and had o

low reactivity. Dust plagud vacoine was uoed in & doase of 150-200 million L//
1iving microbes of the vaccine EB otrain., Jour 15-min. acanced took place

with up to 190 porsons at o time in o 112 m” room. On the days following
vageination, 157 persons wore subjected to X-roy and hematological teots.

Cnrd 1/2
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‘Anrosol {mmunization with dry dust vnccinca..,DO}7 D113

14 was found that tho roactivity of thio nethod is much lower than that of

the subcutancoud and cutanecus immunization notnods. Conclusions! (1)

Acrosol immunizntionvwith aust plague vaccine, using the nbovo-mentioned dose, -
provokod no distinct roaction bub cauacd chaructetistio changes in the pori-
phoral vlood. (2) Thio method, tegsted under prnctical conditiono on 543
perosonoy jg vory simple and allows the population to he mags-immunized

|/
agoinst plague within a short time. There iso 1 table.

—
SUBMITTED: Auguot 8, 1961
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‘ | i G GARTN, N.Bej
‘ A o) QEF'EH N.Ye.' GAP(EHKO,-;K?G., GAI{ )

A egs C.C.; VARKOGASYVILT, L¥os OSIEOV, HuFey

© JSCHIE, M.P.; POSOBILO, L.A.3 SUIRNOV, M.5.3 TUROY, V:F-

: ard ins and
-paxéBol immunizatlon with dry pu];@szed ?ine;;o;c;r;zsd
. vaceines. Report Noo8t Studlieg. on & gpotho Poe0) o
" igmunization with pulverized anti,pl,agge vaccinim - 4
- dumbers of persons. Zhur. mikrobipl?;r,jlepid. o 33

no.7:46-50 J1 62, (MIRA 17:1)
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Turov, Ee As

R PRSP G DL
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ferro-magpetic metal

Calculetion of magnetic interaction in the s-d exchangeable model of

Dok. AN SSSR 98/6, 91,5-91,8, October 21, 153k
' An analytical study of the peculiarities in the magnetic and electric pro-

perties of elementa
with the help
___Tn_accordance vith

ets is presented. The study was conducted
-d exchangeable model. of transient metalse

for such mouels the 3d-electrons

" “(electrons of 'fé“ffqma‘gj\letism), were oxpressed through "atomic" orthonorma-

" 1ized functions {r-nj-

and- the Ls-electrens (slectrons of conduchivity)

~fhrough non-loca. ved wave funchtions of t'ie single electron theory of

me alé-!-_.',"-'_e"‘.ll’/k(l?) :4%{’*,0119"11&(1‘) :

- Th:.s s’cudy ensbles b

ferro magnets.to Le understood.

o - (2940-1953) «
CiTpstitubion 2 eee-~e

1o anisotropic charact(r of clectric resistance in
Three referinces; 2 Ue5.9.Rey 1 UsSehs

~Presented by: :&éﬁdepﬁcim“l{.r—ﬂ--r'siiogolyuboy,_HayﬁZ?ﬁ,_r}?M
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Relaxation processes in ferr

omagnetic metals at low temperatures.
Izv. AN SSSR,Ser.fiz. 19 no.lr:462-473 Jl-Ag '55.

(MILRA 9:1)

sv Ural'ekogo filiala Akadenii nauk SS5R.

1.Institut fiziki metalls o temperatnrﬁﬂ)

(l‘erronagnetisn) (Metals at 1
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: Tearet. Piz. 29, 37-50( 1055 the Bisi of a poly=lectran
quantum-mechanical model of w erystal there {s desived the
caken, of the magrnetic action of the electrons upon the fecem

magnet,

The eacegy spectium

of the system is ealed. for

. the'case of fow temps.  The courputation of the tacrtns of the
T magaetic actiou in the original l{amiltotiizn system leads (n

the ecergy to the

i type as well of tereas of the t

; (magnetic) excharge.  This latter fact

appearance of components of the magaetic
of anlsstrog’e
might have some

“significance for the calen. of the relaxation plicnomena

" both -fn - ferromagnetic and

antiferromagnetic ceystels.

. There is nlso derived the mor the system class to the
e,

j cacrgy centersof gravity,

! equation is
Lmaguitude of the

¢ close to the Curie point.

case of higlier temps. An
ed for the free cnergy as a function of the
nmagnetizability and its orientation in the

} erystal (the eaergy of the ‘magnetic anisotropy) for temps.
: _:Zld: as 2

: Wem‘er Jacobson

wtutuvu tkeary of !"e.mmgu' etism, S V. Vasovs
K‘f B, Vlasav; and E.' A. Turov,  Zkar. Ekspd.

62

CIA-RDP86-00513R001757610002-2

APPROVED FOR RELEASE: 04/03/2001

CIA-RDP86-00513R001757610002-2"




"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757610002-2

B R CER TR TG 2 SR T IRERG WOE O R e 8N AP @ e N
e R ::;;_“-r"-?’j‘ffff:f, CARISS SRR T SR T £ T SO NS A UNITAP LSS NRRS IR B RO KT e R 70

TUROV, E. A, (Sverdlovsk) !
l

"On Spectruum of the Elementary Exciatetions and Some Kinetic Processes in :
Ferromagnetic Crystals,” a psper submitted at the Internstional Conferave on i
ol

Physics of Magnetic Phenomena, Sverdlovsk, 23-31 Mey 56.

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757610002-2"



:
é

ISRNG ETAIES, DR
mm;wmmg. 3
PR BrvETE £ BRI

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757610002-2"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757610002-2

¢ BT § GV Vs S A SR (i Karam
oo L e ML NI}

A IR 6 |- TR RS Ve W S AL DU AT A S I A WA R A S

TR AR 250 LN PRI

P e

VONSOVSKIY, S.V.; IREHIN, u.P.; KUSHNIRENKO, A.N.; TUROV, YheA. -

Part 1, Fiz.met. 1

: n {conductors.
Multielectron theo:'y of semico (MIRA 10:3)

metalloved.3 no,3:85-3%% '56.

1. Institut fiziki metallov Ural'skogo filiala AN SSGR.
(B1estrons) (Semiconductors)
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. AUTHOR:. Irkhin, Yu. P. and Turov , . A 101

. PITIE: On the mlti-electron theory of semi-conductors. part II.
Ferro-magnetic cemi—conductors. (K mogoelektronno georii
poluprovodnikov. 1I. Ferromagnitnye poluprovodniki .

PERIODICAIA'Tizika Metallov i Metallovedenie" (Physics of Metals and
Tetallurey )y , 1957, Fol. 1V, No.l. (10), pp.9 = 13 (U.S.8.R.)
ABSTRACT : e multi-electron model of 2 semi-conductor proposed in
an earlier paper (1) is generalised for the case of ferro- i
magnetic crystals. In accordance with this model spin gxcit- .
ations (ferro—magnons) are successively separated in addition
to charging excitations (Fermi and Bose excitons). On approach-
ing the energy centre of gravity the activation. energy for
ferro-magnetic electrons and the effective mass of the excitons
is dependent on the spontaneous magnetisation of the crystal
and this enables the explenation of the discontinuiby in the
curve 1o (1/T) at the curie point for some ferrites.
simplifieg electron structure of a ferro-magnesic semi-
conductor 1is considered,'corresponding to an jdealized mlti-
electron model in which the magnetic and the electric prop-—
erties of the crystal can be described as being inter-related
properties of a single system of a number of interacting elec-
tons. 1t is assumed that in the basic state of the crysial
egach node will have in addition to two tayternal" valency
electrons, yhich form a2 closed spin shell (s—-shell), one

R
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minternal" electron with a non-compensated spin corresponding

to the vacant d-shell of the isolated atom.
energy state the spins of all the
crystal will be mutually parallel.
tron inbo the excited state, the p-state,

In the lovest

"internal" electrons of the
Pransition of the s-clec-

of the given or of

another node, and also the f{ransformation of the spin d-elec-
tron will be the elementary excitations of the systenm (excitons

and ferro-magnons).

Sub-dividing the electren systen into an

internal and external one it is assumed that the first one
determines fundamentally the magnetic properties and the second

one the electric properties of the crystal;

interaction

between the two determines the relation between these proper-

ties (2).

The authors investi
the two limiting cases, nanmely,

gated the energy spectrurz for

for the low temperature range,

applying the method of quasi-particles and, for tae temperature

range approaching the Curie point, where it is possible to
1imit the work of determining the mean energy relative to the

states of the d-electrons with given values of spontaneous

magnetisation.
Russian.

Metal Physics Institute,
1956.

There are six references,

five of which are

Ural Branch, Ac.Sc. Recd .October 2,
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Turov,-¥e. A. 127
on the theory of g-fictor in ferro-magnetic metals.
(K teorii g-faktora v ferromagnitnykh metallakh,)

npigika Metallov 1 letallovedenie' (Physics of letals and
ifetallurgy) 1957, Vol.1V, To.1 (10), pp.l835-184 (U.5.8.R.)

The author points out in conjunction with the work
published by Kittel and iitchell (Pays. Rev.,1956, 101, 1611)
tnat the existence of an H, field follows directly from the
s-d- exchange model of a ferro-magnetic metal. Toe magni-
tude of thic field was calculated by the author of this paper
for a different problem in carlier work (3). The fact deduced
from eq.(4) of this paper that at the Curie point H; ceases
is in agreement vith the results of Bagguley (5) who .
observed a jump in the g-fuctor in colloidal nickel during
transition through the Curie point. The author believes that
it is of interest to generalise the results for the case of
binary ferro-magnetic alloys. 6 references, of which 4 are
Russian.

Institute of Metal Physics, ‘
Ural Branch of the Ac.3c. Recd. August 22, 1926.

‘,:;A. LA
SR e i
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éUBJEbT: USSR/Physics of Magnetic Phenomena 148-6-20/23 |
' AUTHOR: _??Fg!!019l£4______
TITLE: On the Spectrum of Elementary Excitations and Some Kinetic Pro~-

cesses in Tarromagnetic Crystels (0 spektre elementarnykh voz-
buzhdeniy ?! r.ekotorykh kineticheskikh protsessakh Vv ferromagnit-
nykh kriste.lakh)

PERIODICAL: Izvestiye Akademii Nauk S5SR, Seriya Fizicheskaya, 1957, Vol 21,
#6, p 887 (USSR)

ABSTRACT: The report deals with a theoretical jinvestigation of the energe-
tic spectrum of ferromagnetic metals and semiconductors, which
takes into consideration interconnection between the magnetic

(spin), current (charge) and 1attice (phonon) degrees of freedom
of a system.

Some kinetic phenomena in ferromagnetic crystals, such as elec-
troconductivity, ferromagnetic resonance, etc,, are discussed
in applications of the theory.

The detailed content of this report wae published in the artic-
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s+  TITLE: On the Spectrum of Elementary Excitations and Sore Xizetic ¥ro-
cesses in Ferromagnetic Crystals (0 spektre elementarnykh voz-
buzhdeniy i nekotorykh kineticheskikh protsessakh v ferromagnit.
nykh kristallakh)

¢Mb1, 1956, Vol 3, D 15 and Izvestiya AN SSSR, Seriya Fiziches~
kaya, 1955, Vol 19, p 46%, and p 474.

No references are cited.
ASSOCTATION: Not indicated,
PRESENTED BY:
AULMITTED: No date indicated

AVAILABLE: At the Library of Congress.
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PHASE I BOOK EXPLOITATION 8334
30V/26-R-20

Axadeniys nauk S3SA. Ural ekiy fillal. Institut fisiki meteliov’
rudy, vyp. 20 {Transacticas of the Instituts sf tha Physics nf
Metals, Ural Branch, Acadezny of Sclences USSR, No. 20) Sverd-
printed.
-

Resp. Dis.: S3.Y Yonsovskiy, Corresponding Member, Atademy of .
Selences USSR, send ¥ I. Arkharov, Doctor of Technical Sciences. .

PURPOSE: Thias ook is intended for scientists working in the fleld
of physicel astallurgy.

Inetitate of the Prysice of Metala, Ural Pranch of tie Acalezy Of Sciences
USSR, on problems investigated at the Institute, Studles at the

3 Institute have concentrated on two baslc problens: 1) developing..

\ . . ____ 8 theory of metals and slloys and finding ways to impIove the

N properties of enginsering materials; and NN developing new physi-
eal methods for investigating and contrulling the Quality of
materials and metal articles, In connection with these vasio

) * prodlens the articles in the collection treat the following sub-

7 Jects: prodlems of the multleleotron quantur -mechanical theory

N of solids; the laws of dlstribution and diffusion of admixturea

in warious metalllc alloys (internal adsorption theory); strength

hl and plasticity of polyorystalline materisls in relation to inter-

w atomic dinding forces, Jliatortions in the crystal lattice; struo~

tural theory of diffusion reaction, i.e., diffusion dua to chemi-

- eal reactions in solid phases; theory of the magnetic atructure

of farrcmagnetic substencea; theory of the toat treatment of
stesl; and the physical thsory of pagnstic maasurenents (nagnetic
£law detection and structural analysis), Ths first srticle m»ﬁ-
a description of the work bsing done by the Institute and a list
of departsments and laboratories along with their chief personnol.
Bevers)l persons are oited for their work at the Institute. Rofer-
snces acconpany each artiole.

TABILX OF CONTENTS:
g«a(“—umnz.mg and Prospects of Solentific Aativity at the

| [ - estitate of the Fnysics of retals 5
. <o=-o¢.n\_nr<. 8.V, Problems in the Quantum Thaory of Solids 13
A Onuot.\u.x. and AN, Men'. Statistioal Theory of Rinding Forces
in Transition Mat es With Cudbie Lattice . LX)
uowo-u\oq. A.¥, Quantum Theory of the Optical Properties of Metals 53
«® dvuoq" X,B. Prodleas in tha Theory of Mechanical, Magnetic,

The , Pagnetomechanical, Thermomagnet i¢c and Thermoelastic Prop-

erties of a ;agnetoelastic Mediua n

» Y2200y, E.A. Prodleas in the Quantum-Mschanical and Phanomenologloal
Theory of Ferroaagnstiasn, Antiferromagnetisa, and Ferriaagnetian 128

Trknin, Yu.P, Anooallea in the Electrioal Conductivity of Anti-
erromagnetics Near Kfel's Point 95.

5:6<m Ye.A., and V.0. Shavrov, Phenomenclogioal Theory of Perro-_ _ _
mgretic Phenomena A

Card 3/6 '
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lowvak, 1958. 402 p. EKrrata slip inserted. ».ooo eoples /.h
. ©
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COVERAGE: This is a e~ollection of 28 articles written by menders of [T

CIA-RDP86-00513R001757610002-2"

04/03/2001

APPROVED FOR RELEASE



CIA-RDP86-00513R001757610002-2

04/03/2001

"APPROVED FOR RELEASE

=k
&
i
) -
=K
£y
b

zh]

PERISPICALL

APSTRACT:

207/5)-61-4-1/1
Chenisov, R,

The Pif4h Al1-Tnion Conferesce on the Phyelcs of law
Twmperatures (S-ye 4--3.»&‘&. sowmbchaniye po fisike aiskikh
Semparstur) \q 3

Tepekhi fixictaskikh ssuk, 1253, Yol &7y Rr &, pp T4X-750
(ussx)

Tuis Conferesce took ;lace from October Z7 %e fAovembar 1t ai
T™MRissy 1% wes erganiszed by the Otdeleniye fisiko-matepaii-
obeskikh mank Aksdezii nsuk 333R (Departamt of Physico-
sathenatical Scisaces of the Acadeny of Sciendes, Tsse),

the Axadesiys mssk Crusinskoy 33R {Acadeny of Sclences,
Grusinskays $3I), and the THilisakiy gosudarstvennyy uni-
versitel im. Stalisa (Tdilisl State University imeni Stalia).
The Conferesce esttended by adout 300 apecialtsts fros
Teilisi, Boecos, Khar'kov, Kiyev, Leningred, Sverdlovsk, and
etber cities as vell as by & pumbder of young Chin ntista
&% presec) verkisg im the USSR. Adout 50 lectures

of shich were 4ivided accoriiag Vo r enzch nmnmm.nh.il.i

Card 8/11

T T e e e e crcacie w- o I¥. Magnetisnm,
4. 8. Borovik-Roasnov (IPP) delivere! a repors on investiga-
ticns de carried oul of $he anieotropy of the weak ferro-
magnetism 2n woanocrystal samples of the antiferrossgnetic
meC0, {8%e effect of anteotropy predicted dy ths tharmo-
.Q!hunnuu Akecry developed by Dryaloshinskiy). In the course
of the discussion 2. A. Alikbanov (IPP) spoke about neutrono-
graphical Investigations he carried out of the magnetic
siruoture of Hunou and PeCO, at low teaperatures. P. L.
Eapitea streseed “the nnvo--uo. of the nethod based upon
Dxyaloshinskiy's theory. ¥, ¥. Kreynea (YNIIFTRI}, whoss
lecture was read by A. S. Borovik-Hoaanov, reforted on cessure-
mants carried out by him (in tte IPP) of the magmetis
tropy of the antifercosagnetic ncuou.-n._ nouo;nuoHOnQ- als.

e. A. Tuarcy (IFN AN $SSB, Sverdlovsk) spoke about his theore-
Sical investigutions of ine sagnetizability, the suscepiidiliey,
4hs specific heat, and the rescnance frequencies of mnti-
ferromagnetice and weak ferrccagneiics, A. I. Sudovisov and
X9, Xa. Jezexenko {KhPTI) spoke atout sessurezents oF the
sleciric meistance of irom in nagnetic fields in a wide tem-
perature range with simultaneous plotting of the nagnotlizasicn
ourve. ¥. V. U teyn, C. Y, Pedorov, £, V. Caloshins
and K. IPY AY S338) spoke aboul ceasurscents
of aagnefizatioa 4 the Eall sffect of poiycrystalline saaples,

nickel and ﬂ.unn at los tesperstures. Ye. I. Kondorskiy,
¥. Hode, U. Cofsan ang Qharj, Sheu-chtun [¥CU) gave s rejort
on susce;31B{ITEF neasurecents on nlicke! ani ity alloys with
t low tesperstures; T. I. Sanacdze (2GU) wwux- abous
etrux of the parsnagnetic resonance of Th in tertiua
at tecperatures of lijuid hydrogen. U, I. Eagance
and V. ¥, Tsukernik (KRFTI) dealt with the k{natic pheRonsns
in ferromagneiicas at low teaperatures and with calculation
of relaxation $imey &. I. Akhiyerer, V. Ber'yakhtar and 3.
Peletulaskiy (ERFTI) carriel out e theorefical Trvestigation
of She relaxmtica of the rajnetic nozent in ferrodielectirice;
Viasov (IPX A¥ S33R) ehcred that & linearly polarized elastio

{ultrasonic) wave of a freguency of 107 cycles when paseing
through & ferroaagnetic aubastance in the directiion of the
sagnetic field, is -uwh-ow& t3 & turn of the polarization
plane of tbe order of 10=3 - 10°4 rettan/cn cersted, ¥. I.
Xaganov pointed out that in this connecliion yet another
“Jhéacuenca may be observed sazelsy the resonance sdsorption
eagth {r equal to the raiius of
1be Lermor ordit of the electroz. . Y. Yazioua Suestions. ea——

— Bma ot She wrat intarasting .lecis

CIA-RDP86-00513R001757610002-2"

04/03/2001

APPROVED FOR RELEASE



7CIA-RDP86-00513R001757610002-2
3 &2 RREEARD ERREE

04/03/2001

"APPROVED FOR RELEASE

RAATINE RGTI BIK EFas o e - o

S

v

PELESVE WA SR
g =i > .

~
)
m

24(0)
AUTHUR

TieLa

PRAIODICAL:
ABSYRACT:

~ Card /2

-1 1, Y 2/a

Pams vl

- Eatere of the soicelled collective sxcliatio

uo{_a.uq.?»u\ao
E2alatnikov, I. M., Doctor of Fhyeical and Nathematlical Jclences
Investigations of Low-teaperature Phyeicse Cln:sc:::r i 13
fisike mniskikh ncivon-vﬂnw

Yeataik Akademii nask gsem 19993, Ir 2, pp 90-100 ncun-v

The 3 All-Union Conference on this probles took place i
epiifsl frow Cctober $T %o Yovember 1, 1938, 1t sas attended by
physiciste from Noscow, Xhar'kov, Leningrad, Thilisi,
Svardlovek, 1elds of low-tezpersture phyeice were
discuseed: wuperaag=iilS 4 wid helium II, -ﬂ_:pno:nzopnq»g
eatiferromagnetiss, nagnet: sistive affect, The folloeing
reporse and ecosmunications sare heard: 4. 4. abrikonav, L. P.
Eﬂ reportsd oa the investigation of the proparties of
alloys. A. &. Adrikosov, L. P. Gor'koveli Ra
Ihalatnikov spoke of properties of supracondustors in the high-
Yroquency aagnetis f1eld. D. V. Suirkov and Chen' Cbun'-jyan'
and Chzhom Si-shin', two young Chinese scientisis e.rking st
'%»Q. &oscribed iavestigations for detersination
of the infloence exercised by the Coulomb (Kulem) imtersciion
of charges on Sup: aconductivity.

ns of the Bose

trpe in supracomductors. D. W, Zudarev, Tu. A Tesrkovnixov
spoke of the theracdynasics of supraconductors and 8. 1.
Qaylikean, ¥, Z. Krguip of the thereal conductica of aupra-
Sosductors. Yu, Y. Sharvin, ¥, _P. Gentsasher reported on ex-
perisental vork witd supracoaducters. X. V. Tayaritasdy spoke
of the mescursment of the anisotropy of therwa
the suprsconductive state. In a series of regaorts prodless of
the superliquidity of helius vere discusved, which wse discover-
od 1n 1938 by P. L. Kapitsa and the theory of whioh was set op
in 1941 wy L. D. tandau. B. L. Andronikashvili and hie gole
ladorators investigated the properiies of rotating heliua.
¥. P. Peshkov spoke of the effect of the forsation of the
Poundsary betweesn superiiquid aad non superliquid helius. Cuma
Yey-yan', collad-rator of the Iastitat fizicheskikh prodles
{Institute of o atcal Prodless) lavestigated the properties of
the so-called jump ia tenperature of Lapiton. oM b fshits,
_X. N, Peschaaakiy inves {gated ralvanomagnetic phenomens i
strong magnetic fields for metals with open Pernl surlacen.

¥. Ye. Alokseyevskiy, Tu. 7. _Ceydukov experimentally investi-
“geted the reaistance anl#otia5y STFOUId monocrystals in the

magnetio fleld. L. 8. Kan, B._G. kazarey comdine the P
& temparature ajininua with the naﬂ-nn:_.-n state of the metal.

| N a1* reported on the qusatua theory af motallic coo-
Emotiiily in the alternating eslestroungnetic and constant mage
aetie fisld. ¢4 X=ROZ0LRY reported on th X ferro-
sagnetiss in artiferrr=sz=ttia sanples of lnnou. K . Xregnes,
investigated the aaganetic anisotropy of the antie
aagnetic somocrystals nswos and neuo~. 2. Ao Alikhanov

reported on asutrorographic inveatigation
kb?luslﬂbhubn!ﬂu and colladboratore reported on the susceptli-
Bility of nickel and alckel-copper mlloys st low tesparstured.

Ebh-.ﬁ.\ﬂ.s-LE reported on xinetic phenonens in
ferrcmagnetics at lov temperatures. A, L._Akhiyezer, Y. G.
+

D and u.\n..lh.whml»:-t»« spoke of coapu
Telaxation of the asgnetic m T in ferroaagnetlo disleatrice
at low temperstures. T. I.

Sanadte apoke of observation re-
sults of paramagunetic resonasce terbiuc in the 3-0u . ohuo
aitrate. G._R._Thutelehyill gsve o theoretical analysis of the
orientation of the nuclear spin in the Overhauser Ao:nrwhuu.n.u

effect 1n nonmetals. B. . Sasoylov, 3. K. Reynov and collabora-
tors reported on obtaiRlig or “ntated nuclei. N._Y. Bulstova,

+ 3. Ko and.3._C. Lazarry, showed that hydrogen isotojes im
sol atate have aitTerent structures. I. A._Gindin, 3. G.
lLazarer, Kh. D. Starodubgy and V. I. Khotkeylch detected poly-
sorphiss in & ausdber of metals at low tezperaturesnE. L.
androniksahvill, Y. P. Peshkov and X. P. Malkov reporied on the
etage of develojcent of forsign scicntifia research work in the
field of lcw-tenperature physics. At the end of the Conference
T+ L. Kapitwe spoke of his suc ful development of investi-
gations in the field of los-teapsrature physics. The partici-
psnta of the Conferance visited the Inmtitut fiziki Akadenid
nauk Grusinskoy SSR (Physics Institute of the Academy of Sciences
of the Sruzinskaya SSR) and the Physics Paculty of Thilist
University as well aa the building of the new reavarch atosie
reactor near Tbhilisi.

¥ ¥ Aao:!..w: explained the

ence of

-

-
¥
_

=
<

¢ of antiferromagneiics.

tations of the

o
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. SOV/109—3-11-13/13
AUTHORS: MonosoV, Ya.A. and _Turov, Ye.A.

TITLE: Seminar oD Ferromagnetic Resonancé‘fﬁeminar po o
ferromasnitnomu rezonansu)

PERIODICAL: Ra‘diotekhnika i Elektronika, 1958, Yol 3%, Nr 11,
p 1407 (USSR)

ABSTRACT: Betweend February 8 - 1%, 1958, & geminar on ferro-
magnebtic resonance wa 14 at the Institut fiziki
metalloVv (Institute of/ gics of Metals) ip gyerdlovsk.
The seminar Was attended bY physicists and gcientists

from gverdlovsk, MoB8COW, Teningrad, Khar'kcV and Perm.
A pumber of works were read and discussed. These deall
with the following problems of the ferromagnetic

reso

pance:

The theory of spin waves and various types of
magnatisation oscillations in ferromagnetics-

2) Relaxation processes and the width of the line of
the ferromagnetic resonant absorption.

5% properties of the ferromasnetic regonegnce in metals.
4 Thermo—dynamic theory of the ferronagnetic
resonsnce and the effect of magnebic crystallo-graphic

cardl/® 5) Non-lineer effects in ferrites during the perromagnetic
yesonance and the prospects of thelr applications. ¢
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AUTHOR: Turov, Ye, &. SOV/126—6~2-2/54

TITLE: Elégtgié‘l Conductivity of Ferromagnetic Metals at Low
Temperatures. 1T (Elektroprovodnost‘ ferromagnitnykh met-

allov pri nizkikh temperaturakh.

PERIODICAL:‘Fizika Metallov 1 Metallovedeniye, 1958, Vol 6, Nr 2,
PP 203-213 (USSR)

ABSTRACT: The rirst par® of this work nay ve found in 1zv.AN SSSR,
ger. fiz., Vol 19, p 474 (1955). 1In the present paper a
phencmenological gtudy 1s made of the snteraction betveen
conduction electrons and “ferromagnons". The problem of
electrical resistance of ferromagnetics in the lov
temperature region 18 considered jn greater detail than
was done in part I, taking 1into account the new experi-
pental data reported D gudovtsev et al, (Bef.2). It was
ghovn in part I (Ref.l that the glectrical conductivity

depends on zemperature in the following way#

2

Qp © alT + aa'l‘ (1)
Card where & and a, are constants jndependent of temperaturé.
1/5 Recent € erimeﬁtal data (Refs. 2 and %) indicate that the

A
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sov/ 126-€-2-2/ 34
Electrical Conductivity of pPerromagnetic Mietals at Lov
Temperatures. 1T .

electrical copductivity of iron and nickel at liquid
helium temperatures is well represented by a formula of

the forum:

e =€ * O (2)
where @ is given by the expression above. For
platinum the corresponding relation is

0, - a0 (%)
In Part I (Ref.1) the electrical conductivity of ferro—
magnetics was calculated using the g-d exchaage model of
Vonsovskiy (Ref.5). Tn view of the appearance of new
experimental data which are in good agreement with the
results of Ref.l, the author has carried out a more

card detailed quantitative gtudy of the above probleit through

2?% the solution of the kinetic equation.‘A phenomenological

2 atudy hus also been made of the {nteraction between
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Electrical @onductivity of Ferromagnetic Metals at Low
Temperatures. II
conduction electrons and "ferromagnons’, The energy
operator for the jnteraction between conduction electrons

and ferromagnons is given by Eq.(15). The squere of the
wodulus of the transition matrix elements for processes
of the type A m = + 1 is shown to be

2 _a>
U gp” M 2
W(?) = %V 2 . 122' sin2
q

&

where g 1s Lande's factor, B = %3- » My is the

z component of magnetisation where the magnetisation
M is taken to be of 1(:he form ;
M - w0 ot + b
xq que. A s
M = u° el(q T + wt) (4)
- Jq ya !

Mz‘-‘i Mo = const.

Card 3/5
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sov/ 126-6--2-2/ %4
Electrical Conductivity of Perromagnetic Metals at Low
Temperatures. II

k is a wave involved in the coordinate part of the wave
function (assumed to be in the form of a plane wave) and
%y is the angle betweenY and ? The final expression
for the conductivity Q obtained by solving the kinetic
equation is 2
v n(pM)e kX

T
AT
= 1 1 :
e §e2n(dE/d.k)§A ( + lngEEr/ o (39)

where n is the number of conduction electrcns per CC,
X is a function which determines the distribution of
phase points on the Fermi surface, T ig the temperature,
H' is the effective magnetic field, E is the energy of
conduction electrons and A is the exchange interaction
constant which ig determined experimentally From the law

M= Mo(l—cfra/a). The expression for Q is ~hen re~written

in the form 4h(BM0)2 B2 -
g = ‘I‘redAx T 1+ 1n ‘é‘BH| (42)

Card 4/5
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Electrical Conductivity of Ferromagnetic Metals at Low
Temperatures, II

where in.the case of results of Ref, ga M~ 107 gauss,
f A ~10°° erg/cm (Ref.15) and B A 1077 dadg™L,

Tt follows that @ ~ 1072 1 or (0/00°C) ~ 1077 .

This is smaller by a factor of 1000 than is required
by the results given in Ref,2, It is concluded that the
mechanism considered in the present paper, which involves
scattering processes of the type An = + i (of conduction
electrons on "ferromagnons"), is only in qualitative
agreement with experiment (Ref.2).
There are 18 references, 14 of which are Soviet and
4 English,
ASSOCIATION: Institut fiziki metallov Ural'skogo filiala AN SSSR
(Institute of Metal Physics, Ural Branch, Ac.$c. USSR)
SUBMITTED: January 8, 1957

Card 5/5 1. Ferromagnetic materials--Electrical factors
2. Ferromagnetic materials--Temperature effects
3. Mathematics--Applications
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fq"’ gzg A 90V/81-59-7-22403
Translation from: Referativnyy zhurnal. Khimiya, 1959, Ne 7, P 46 (USSR)

AUTHORS3: Turov‘ Ye.A., Shavrov, V.G, \

TITLE: A Phenomenological Theory of Ferromagnetic Phenomemally

PERIODICAL: Tr. In-ta f£iz. metallov, Ural'skiy fil. AS USSR, 1958, Nr 20,
pp 101 - 109

ABSTRACT: The foundations of the mathematic method of a phenomenolcgical
theory of ferromagnetic phenomena were laid down, The essence
of this theory consists in the viewpoint that a solid body
(erystal) 1is considered not as a diserete but as a compact
medium which is characterized by the densities of certain physical
quantities (magnetic moment, eleotrical polarization, impulse, etc.).
For finding the energy spectrum of such a medium the expression of
the energy 1s presented in the form of an expansion by the simplest
{nvariants composed of planes with allowance made for the symmetry .
of the crystal lattice. Moreover, considering that constant N
density values correspond to the principal state of the system, J
Card 1/2 the Hamiltonian can be expanded into 2z serles by the powers cf the L*//

APP :
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A Phenomenological Theory of Ferromagnetic Phenomena

weak oscillations around these constant values, Then the Hamiltonlan ob-

tained for weak oscillations of the interacting classical fields 1s quantized

according to certain rules, and the main part is singled out from it This

part is the energy spectrum of the system in the form of a sum of the

energies of the individual quasi-particles and a small addition describing

the interaction between these quasi-particles. It is evident that the whole

theory is applicable, in such a formulation, only to those cases, when real

motions actually represent weak oscillations around a ground "zero" state

(e.g., in the case of the consideration of magnetic phenomena at low

temperatures). Although in the theory considered, as in any phenomenclogical

theory, several undetermined constants appear in the final conelusiong, which

must be determined by experiment or from concrete model notions, it neverthe-

less makes it possible to obtain a series of general informations on the energy

spectrum and the properties of solid bodies at a minimum number of mocel ’

assumptions, LJ///
A. Pakhomov
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Turqv, Ye. A., Irkhin, Yu. P. 80V/48-22..10-2/23

MA,..
Phenomenological Theory of Ferromagnetism and Anti-

ferromagnetism. in the Range of Low Temperatures (Tniaxial
Cass). (Fenomenologicheskaya teoriya ferromagnetizna i
antiferromagnetisma v oblasti nizkikh temperatur ‘Qdnoosnyy
sluchay))

Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1958,
Yol 22, Nr 10, pp 1168 - 1176

A magnet which from the macroscopiocsl point of view exhibits
an ordered magnetic structure may be regarded as a continuous
body showing the symmetry of - certain class of magnetic

crystals (Ref 1), #4le eovery point is character-

ized by one, two, or several aensities of the magnetic
moment X (r)". In the present paper the apthgrs investigated
the. speoérum of the eigen oscillations of M r) of a magnetis
medium which is placed into a constant nxtaénal magnetic
field ﬁ. In correspondence with the paper mentioned in
reference 2 they started from the phenomenological
Hamiltonian for the case of crystaels exhibiting uniaxial
symmetry. The energy spectrum can be computed in two ways:

CIA-RDP86-00513R001757610002-2"
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Phenomenological Theory of Ferromagnetism and 80V/48-22-10-2/23
.Antiferromagnetigm in the Range of Low Temperatures
(Uniaxial Case)

In the classic way (Ref 3) or according to the m2thod of
secondary quantization (Ref 2)., In the present paper the
latter one was applied. The application of this method is
illustrated in two sample problems. There are 1) references,
9 of which are Soviet,

ASSOCIATION: Institut fiziki metallov Akademii nauk SSSR (Institute of

Metal Physics,AS USSR)
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AUTHOR: Turov, Ye.A. 5634439/ 60
_-n-‘"—“’/———-‘_— o
TITLE: ~  The Anisotropy of Magnetic Susceptibility and the Dependence of

Specific Heat on the Direction of the Field in an Antiferromagnet-
icun (Anizotroplya magnitnoy vospriimchivosti i zavisimost'
teployemkosti ot napravleniya polya v antiferromagnetike)

PERIODICAL: Zhurnal eksperimental’noy i teoreticheskoy f£iziki, 4958, Vol. 34, -
Nr 4, pp. 1009-1011 (USSR)

ABSTRACT: The energy spectrum of the spin waves of a uniaxial antiferro-
magneticun in a magnetic field H (which does not exceed a certain {
threshold Hy) is knowmn to be highly anisotropic. The formulae for
HIl Z end HL 2 are explicitly written down. In these two cases
the ground states of the antiferromagneticun differ essentially.
Until recently the spectrum of the spin waves for the case hid A
and H > H, have not been calculated, Such a calculation vas car-
ried out by Ye.A.Turov an Yu.P.Irkhin (Ref 4). Acconding to these
calculations the difference in the shape of the spectrum existing
with respect to the cases HI 2 and H L 2 continues to exist also
after the direction of the antiferromagnetism A changes to a di-

Card 1/3 rection that is vertical to the field H. The present paper deals
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Dependence of Specific Heat on the Direction of the
Pield in an Antiferromagneticum

with a nunber of new conclusions determined and drawn by the
author when calculating the temperature dependence of the:suscept-
ibility ¥ and the speoifioc heat of the spin waves. Resulis are
given hera only for such limiting cases in which the effects
whioh are of interes® in this connection can be observed with the
greatest distinctness. The formulae given make it possible to
give an erplanation in principle of the anisotropy of the temper-
ature dependence of the susceptibility discover:d by J.Van den
Handel et al. (Ref 7) for field strengths near the threshold H .
The resulta for C are here given only for the case KT H
for which the specific heat caused by spin may derend to a con-
siderable extent on the field strength and the direction of the
field. From the examples mentioned the following may be gathered:
In a uniaxial monocrystal it is possible, both by changing the
magnetic field strength—l'? and also by changing the direction of
the crystal axis with respect to the unchanged field, %o effest
a considerable change of the amount of specific heat dus to spin
Card 2/3 and of the form of its temperature dependence. The latter means
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that if ths specifio heat caused by spin represents a considsr-

able portion of the total specific heat of the antifervomagnati- -
cum, a nofigeable change of the temperaturs of the sample must
manifest itaelf in the case of an adisbatioc rotation round an

axis located in the base plane. There are 7 refersnces, 5 of

' which axre Soviet.

ASSOCIATION: Institut fizik$ metallov Ural'skogo filials Akederiii nauk SSSR
(Institute of the Physios of Metals of the Ural Branch AS USSR)

SUBMITTED: January 3, 1958

1. Nuclear spins--Temperature factors

Card 3/3
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" GITERMAN, M.Sh. [Biterman, M,5h.]; TUROV, Ye.A. [Turov, IE.A.]

Phenomenological iuventigation of polar crystals, Utr.fiz.fshur.
b no.b:ll3-450 Jl-Ag 59. (MIRA 13:4)

1, Ingtitut £iziki metallov AN SSSR { Ural'skiy gosudarstvennyy
universitet im, Gor'kogo.
(Crystals) (lattice theory)
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AUTHOR: Turov, Ye. 4. 50V/56-36-4-42/70

f
TITLE: On the Theory of VWeak Ferromagnetism (K teorii
slabogo ferromagnetizma)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959,
Vol 36, Nr 4, pp 1254-1258 {USSR)

ABSTRACT: Borovik-Romanov and Orlova (Ref 1) suggested a model of
' antiferromagnetism for the purpose of explaining the weak
ferromagnetism of MnCO, and CoCO,; it is assured that the
direction of magnetizaéion of thé sublattice is not exactly
antiparallel but that it deviates by a small angle. I. Ye.
Dzyaloshinskiy (Ref 2) gave a group-theorctical explanation
for the possibility of such a state. He showed that the
weak magnetism of compounds of the type a-Fe,0 and MnCO

273 3

has properties of magnetics in which the spin of the

magnetic ions is in the (111)-planes and the resulting
spontaneous-magnetic moment is vertical to the axis of the
antiferromagnetism ("transversal" weak ferromagnetism). If
the resulting moment of the sporntaneous magnetization of

the crystal is parallel to the axis of the antiferromagnetism,
one speaks of "longitudinal" weak ferromagnetism (Ref 1).
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By using Landau's theory of phase transitions and a far

more general expression for magnetic energy than in the

paper of reference 1, Dzyaloshinskiy investigated the
behaviour of weak ferromagnetics in dependence on

temperature and the magnetic field near Curie temperature.
The author of the present paper with the aid of
Dzyaloshinskiy‘s theory jinvestigates the same, but in the
range of low temperatures by means of spin wave approximation.
The cases of transversal and longitudinal weak ferromagnetism
are dealt with. Expressions are derived for the spin wave
energy, the temperature dependence of the magnetization,

and the spin part of the thermal capacity. The temperature-
dependent part of magnetization changes its sign at H = JHE/4.

For the energy of the spin waves a linear dispersion law

holds; B, = Ik (for £ TPALE OE - apin wave excitation
energy ). The author finally thaiks 5. V. Vonsovskiy Tor
advice and discussions. There are 6 soviet references.

ASSOCTATION: Institut fiziki metallov Akademii nauk SSSR [Institute for
Card 2[}, Metal Physics of the Academy of Sciences, USSR)
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and entiferromagnetic materials.
no. 4:488-497 Ap '€l.

1, Institut fiziki metallav AN SSSR
(Perromagnetism) i (Electric b’onductivity)

PSS, . .
-

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757610002-2"



"APPROVED FOR RELEASE: 04/03
" : /2001 - -
PROVED FOR RELEASE: 04703, CIA-RDP86-00513R001757610002-2

3 . 5""}. “‘fémgwmmm et

AUTHORS ¢ Guseynov, N,G.,. Turov, Ye A,

TITLE: On .peculiarities of magnetic properties. of some compounds o
nese with elements of nitrogen subgroup

PERTODICALy Referativnyy zhurnal ,Fiziks, ne,10, 1961, ~276-277 ;+ Abstréat
("1zv. AN AzerbSSR, Ser, fiz.-matem. i tekhn,. n.', 1960, no
96, Azerb: summary) v g

TEXT _ The authors analyze in detail experimental data om

v+ss of nompounds having the formula MnX (where X stands for. B, -Sb, Al
tnis basis and on symmetry considerations, - they advance a hypotpesis;\tl
tareous magnstization (Ms) ip MnP is related to nen-oollj.naar'_-aq’z_‘angm«m
natie moments of sublattices {weak ferromagnetism). The. ¢caloulakions jpred
srow that the MnP structure (rhombically distorted NiAs structure, .spase/
Dzr_) adm:ts of existence of weak ferromagnetism in plane (001)3 - the dsyd
magnetiam of sublattices. from the preferential axis of .antiferromagné
angle ~J1795 assures the Mg magnitude observed in experiments, A numb®
retical conclusions follow from the hypothesis made, permitting-1its. Xpe

zerd 1/2
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(_i(-.o] or [010] through the angle ~U1795; susceptibllity of theepira-p:,.o%k‘
great at low temperatures down to 0°K; magnetic prolx':e iesupozzos puot :
:nisotropv; tenperature dependence of Mg obeys the "T°- awv, .

V. Naysh

[ Anstracter's notsr Complete 't;re\nnlution]
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24.729 o (1035199, . / _
AUTHORS: murov, Ya. Aes Mitsek, A. I.
‘_/‘—-—— .
TITLE: Temperature Dependence of Mugnetostrlctionv)

PERIODICAL: Zhurnal eksperimental’noy i teoreticheskoy fiziki, 1960,
vol. 38, No. 6, Pp- 1847-1851

PEXT; A study is made of the temperature dependence of linear

(anisotropic) and volume (isotropic) pagnetostriction at low tenperatures

by using the phenomenological method of spin-wave theory. The present werk ;
is a continuation of Ref. 1 where the temperature dependence of the
ferromagnetic anisotroPy constant was investigated by the same authors on \)<
the basis of the phenomenologlcal gpin-wave theory. The results obtained

there are used now to determine the temperature dependence of the constan’

of anisotropic magnetostrlctiona The thecretical considerations are based

on 2 general formulation for the density cf magnetoelastic energy of a
ferromagnetice In the first approximanion, this formulation has the

following form:

card 1/3
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o M, T3 omy Iy

[y "f
an * mAls;n1n2n3615mx my B, Gijlsdls Ty Ty ) wnere mt(')

= Mt(?)/mo are the components of the unit vector of the local
ad -

273

ns = 2N (an even number); summation is to be made

magnetization; Mo - absolute gaturation; i,j;lis,teax,y,z; n,.n
whole numbers; n,+n,
over repeated subscripts. The first term gives the anisotropic part cf
magnetoalastic energy in the form of an sxpansion in 2 power series of -he
magnetization components; the second term gives the change in vclume

in = D N e th
energy of the ferromagnetis, where Gijls Aij/’Dols, Aij are e

velume exchange parameters. The explicit forms cf the parameters Aand G
are determined by the erystal symmetTy o The components of the 2lastic
stress tensor O;. can be considered parameters for the present problem;

they are related to the equilibrium deformations through the elastis

card 2/3
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modvli, the thermal lattice vibrations not being considered. Harnonic
elastic lattice vibrations do not alter the equilibrium deformations of the
crystal, and so do not affect the average magnetoelastic energy of the
ferromagnetic. Anharmonic oscillations lead to thermal expansion, and can
be added to the correction for temperature change of the magnetostriction
deformations in first approximation. Thus, the temperature dependence cf
magnetostriction deformations is largely determined by the thermal
vibrations of magnetizaticn, that is, by spin waves. Thus, the r.oblem set
here can be reduced to a calculation of the energy spectrum of spin waves.
It differs from the previous paper only in that the magnetoelastic energy
i3 taken into consideration. S. V. Vonseovskiy is thanked for discussions
and advice. There are 9 Soviet references.
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AUTHORS: Turovs Yee A., Guseynov, N. G.
ms———— -~ (\\
TITLE: Magnetic Resonancgé}n Rhombohedral Weak Ferronegnetics

PERIODICAL: zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,
VOlo 387 NOO 4, Ppn 1326 - 1331

pExT: The authors use the conceptions of the nature of weak ferromég-
netism explained by I. Ye. Dzyaloshinakiy in Ref. 1 and the Hamiltonian
given by him for jnvestigating the conditionsa for magnetic regonance in
weak ferromagnetics. As examples, the authors deal with weakly ferro- éxf
magnetic rhombohedral crystals of the types of oz-F’ezo3 and Mncoa, be-

cauge it is on these that the most experimental data are available. In
the present paper it is shown that by using Dzyaloshinakiy‘e conceptions
of weak ferromagnetism, & far more natural explanation of the observed
resonance propertiea of hematite can be given than that which, €.8+»
Kumagal et al. (who carried out a very complete experimental investiga-
tion of resonance on hematite), ghimizu and others gucceeded in giving.
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The theoretical results obtained are used for discussing the resonance
properties of hematite; the theoretical and experimental results are

compared, and very good agreement is found. The theoretically obtained
dependence of 1/A = k%/2nc on the resonance field strength H lying in

the direction of the lightest magnetization axis is shown ir. the Fig.

on p. 1330. For comparison,; the experimental data taken from Ref. 3 are
given. The measured values are on the theoretical curve, with the ex-
ception of one value at H £ 2000 oe; but in this case the condition of
saturation magnetization is no longer satisfied. The authors thank :%(
S. V. Vonsovskiy for discussing the results obtained. A. 8. Borovik-

Romanov, L. D. Landau, Ye. M. Lifshits, M. I. Kaganov, V. M. Tsukernik,

and Yu. M. Seidov are mentioned. There are | figure and 16 references:
8 Soviet, 5 US,; 2 French, and 1 Japanese.
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of Phygica of Metals of the Academy of Sciences USSR)
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AUTHORS : Turov, Ye.A. and Irkhin, Yu.P.
TITLE: g PR SN SKenological Theory of Electrical Conductitix%J

of Ferrites,and Antiferromagneticsg/
DALY A4 4

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr L,
pp 488-497 (USSR)

ABSTRACT: General symmetry and invariance properties are used in
a discussion of the energy spectrum of current carriers
in ferromagnetics and antiferromagnetics with particular
reference to the magnetic structure in these materials.
The change in the energy spectrum bf current carriers
which takes place during a transition through the Curie
point may lead to an "manomaly' in the temperature
dependunce of the electrical resistance. These
anomalies are investigated in the present paper and the
theoretical results obtained are compared with experiment.
A new type of anomaly in the electrical resistance of
ferrites is predicted. According to this prediction,
at a certain temperature T, the compensation of exchange
forces, acting on the spin of a current quasi-particle,

Card 1/2 is compensated by the magnetization of different magnetizizzfj
L
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On the Phenomenological Theory of Electrical Conductivity of
Ferrites and Antiferromagnetics

sublattices. The theoretical method employed in this
discussion was developed by Turov et al (Ref 13) in
connection with ferromagnetic metals. The paper begins
with a general discussion of the energy spectrum which
is then specialized to a ferromagnetic with a single
sublattice, and to the case of two sublattices,
including antiferromagnetic semiconductors and ferrites.
In the latter case, the abovementioned anomaly in the
electrical conductivity occurs as illustrated in Fig 2.
In each case formulae are derived for the electrical
resistivity as a function of the lattice parameters and
the temperature. There are 2 figures and 17 references,
14 of which are Soviet and 3 English. Acknowledgments
are made to S.V.Vonsovskiy for advice and discussions,

ASSOCIATION:Institut fiziki metallov AN SS3R
(Institute of Physics of Metals AS USSR) (LZZfD
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AUTHORS : Abel'skiy, Sh.Sh. and Turov, Ye.A. .

TITLE: On the Theory of the Tempera ture Dependence of
Electrical and Thermal Conductivity of Ferromagnetics

at Low Temperatures

PERIODICAL: Fizika metallov 4 metallovedeniye, 1960, Vol .10, No.6,
pp . 801-806

TEXT: The scattering of conduction electrons on spin waves
("ferromagnons") is a contributing factor to the electrical and
thermal conductivity of ferromagnetic metals. owing to its specific
temperature dependence; this part of the condus tivity may, under
certain conditions, exceed the conductivity associated with

scattering on phonons. This problem was considered by the second QK
of the present authors in Ref.3, where it was shown that the
temperature dependence of the ferromagnon part of electrical
resistivity pp can be written down in the form of twoa terms.

namely:

2
PT = alT + azT (1)
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On the Theory of the Temperature Dependence of Electrizal and
Thermal Conductivity of Ferromagnetics at Low Temperatures

where and a, are constants independent of the tenperature
The flrs% term in Eq.(l) takes into account eiectromagnetic
interactions between conduction electrons and the magneti: field
produced by spin waves ("spin-orbit interaction"); the seczond
term is due to exchange interaction between conduction electrons
and electrons responsible for the ferromagnetism (the "sz~d exchange
interaction"), Experimental studies of the temperaturs

dependence of ., have shown that Eq.(1) i3 in qualitative
agreement with the experimental data for ferrocmagnetic metals at
helium temperature, However, further development of the

theory (Ref.5) has shown that the linear term in Eq.(1), i.e. the
term due to the spin-orbit interaction, is lower than the
experimental result by two or three orders of magnitude. In the
present paper, the temperature dependence of PT‘ is8 re¢-examined
in detail, with special reference tc the s-d exchange interaction
effects, The dispersion relation for the conduction electrons is
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taken in the form

Ey o = E(kx) + 20I(k) (4)

where E(k) and I(klagre arbitrary functions of the modulus of

the quasi-momentum K and o = # 1/2 (spin quantum number of the
electron). In addition, the part of the thermal resistivity of
the ferromagnetic metal which is due to the scattering of
conduction electrons by spin waves is also computed. The
electrical resistivity is calculated using the method deveéloped by
Kubo in Ref.ll and applied to the calculation of resistivities by
Nakano (Ref.l2). In this way, it is shown that the electrical

resistivity is given by
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This formula includes three parameters, namely To cy and c,.
T, 4is the critical temperature below which exchange eff'ects can be
neglected; c¢3 and can be obtained from the dispersion
relation given by Egq. (i) When T » T,, Eq,(9) reduces to

2
Pp = c (T, 1n ) T - % c, T T + Z%F c T (11)

whilst for T T, Pp~rexp (-T/T,). When T 4is of the order Vi
of To, the general formula given by Eq.(9) must be employed. )R

14

In order to explain the experimental data reported by Kondorskiy
et al (Ref,6) and Sudovtsev et al (Ref.7), who found thet in
addition to the quadratic term a linear term was also present, it
is necessary to assume that the coefficicnt ¢j is large. This,
in turn, indicates that the energy spectrum of the conduction
electrons cannot be described in these particular cases on the
basis of a quadratic dispersion law. The paper is concluded by a
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calculation of the thermal resistivity, It is shown that the
thermal resistivity W 1is given by the approximate formula:

vy

’&2

Thus, W 1is independent of temperature, in agresement with the

work of Xasuya (Ref.15), Moreover, the actual magnitude of the
thermal resistivity depends on the same coefficient <p which
determines the quadratic term in the electrical resistivity. When

€cp 18 determined from experimental data on electrigal resistivity
(Ref.?), then it is found that W 1lies between 10~° and

10~7 deg cm sec/erg. Thias is in agreement (to within an order of ;&f
magnitude) with the value obtained by Rosenberg (Ref.16) for iron

in the helium temperature region, Rosenberg’s work shows that the
thermal resistivity of many metals can be represented by the formuia
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2
W= a;T% + o /T (15)
in which the first term isa expressed by the scattering of .
electrons by phonons and the second by scattering on impurities.

At low temperatures, the second term predominates, According to
the present theory, Eq,(15) must be supplemented by the further term
given by Eq.(14), It is expected that for sufficiently pure
specimens this component will be comparable with that due to the
scattering of electrons on impurities. It follows that the thermal
resistivity due to scattering of electrons on spin waves may be
detected in very pure specimens of ferromagnetic metals at
sufficiently low temperatures. Acknowledgments are expressed to
Yu.A.Isyumov and S.V.Vonsovskiy for valuable advice, There are

16 references: 12 Soviet and 4 non-Soviet.
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PURPOSE: This book is intended for physicists, physical chemists,
radio electronics engineers, and technical personnel engaged in
the production and use of ferromagnetic materials, It may also
be used by students in advanced courses in radio electronics,
physics, and physical chemistry,

COVERAGE: The book contains reports presented at the Third All- ’
Union Conference on Ferrites held in Minsk, Belorussian SSR.
The reports deal with magnetic transformations, electrical and
galvanomagnetic properties of ferrites, studies of the growth
of ferrite single crystals, problems in the chemical and physi-
cochemical analysis of ferrites, studies of ferrites havirg
rectangular hysteresis loops and multicomponent ferrite systems
exhibiting spontaneous rectangularity, problems in magnetic .
attraction, highly coercive ferrites, magnetic spectroscopy,
ferromagnetic resonance, magneto-optics, physical principles of .
using ferrite components in electrical circuits, anisotropy of
electrical and magnetic properties, etc. The Committee on Mag-
netism, AS USSR (S. V. Vonsovskiy, Chairman) organized the con-
ference. References accompany individual articles.
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TITLE: The problem of peculiarities of the magnetic properties of
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PERIODICAL: Referativnyy zhurnal. Khimiya, no.k19, 1961, 20, abstract
. 19B141 (Izv. AN AzerbSSR. Ser. fiz.-matem. i tekhn. Ney
no. 4, 1960, 85-96)

TEXT: From an analysis of experimental data on the crystal structure and
magnetic properties of the compounds MnX, where X = P (I), As (II), Sb (III),

and Bi (IV), it is concluded that I-IV belong to the class of ferromagnetics,
and not to that of ferrimagnetics. The spontaneous magnetization intensity V//
of I is probably due to the non-collinear (i.e., non-parallel or anti- —
parallel) arrangement of magnetic moments of the sublettices of this

compound. It is assumed that the non-collinearity of magnetic moments at

low temperatures results in strong susceptibility and in a pronounced
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anisotropic character of the magnetic properties of the single crystal of

I. In addition, the temperature dependence of the spontaneous_magnetiza-

tion intensity is assumed to obey the np2 law", and not the "T¥<law" as in

the case of ordinary ferromagnetics. It is further believed that the

magnetic resonance absorption also has a very peculiar nature and that the
magnetic moments of Mn ions are located in the (001) plane below the Curie U//
point and deviate from the [100]or [010 axis by an angle of approximately -
17.5°. [Abstracter's note: Complete translation.)
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(Ferromagnetism) (Crystal lattices)
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Seriya fizicheskaya, v. 294

PERIODICAL: Akademiyd nauk SSSE. 1zvestiya-

no. 11, 1961, 1315-1320
TEXT: This paper Wwas re etism and anti-
i :ons leading %0

ferromagnetism in Leningrad,

weak ferromagnet'

equivalen
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arise only in structures that are even with respect to all lattice transla-
tions and to the symmetry center. The chemical znd magnetic elementary

cells must coincide, Various invariants in the spin Hamiltonian are given ,
in the Table., These data are evaluated for some concrete c¢rystallographis A
structures. Weak ferromagnetism is chiefly due to the fact tha= the

magnetic sublattices are not completely equivalent. This may be caused by

the different temperature dependences of the mean thermodynamic <pin moments )
of the two sublattices. Moreover, the effective magnetomechanical ratio

(g factor) of the sublattices may be different, which causes a longitudinal
spontaneous magnetic moment. Since the vectors m and T are perrend:cular

to each other, the above statements hold true for transverse as well as

for longitudinal weak ferromagnetism. Mention is made of A, 5. Borovik-
Romanov and N. M. Kreynes (2h. eksperim. i. teor. fiz., 33, 111§ (1957);

40, 762 (1961)). There are 1 table and 12 references: 10 Soviet and

2 non-Soviet. The two referenceg to English-language publications read us
follows: Moriya T., Phys. Rev., 117, 635 (1960); 1ibid., 120, 91 (1900);
Henstan, Brockhause, Bull, Amer. Phys. Soc., 2, 9 (1957).

ASSOCIATION: Institut fiziki metallov Akademii nauk SS3B (Institute of
Physics of Metals of the Academy of Sciences USSR)
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4 2200 B104/3102
AUTHOR: Turov, Ye. A.
Q\__-"_‘__"——\‘“
TITLE: The conditions for existence of weak ferromagnetism and

classification of slightly ferromzgnetic structures

PZRIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 42,
no. 6, 1962; 1582-1589

7ZKT: In a previcus paper (Ye. A. Turov, C. R. Paris, 252, 3420, 1961; tf
1zv. AN SSSR, seriya fiz., 29, 1315, 1961) some conditions necesasary for

the existence of a slight ferromagnetism in antiferromagnetic crystals were
gtated. In the present paper the conditions not only. necessary but also
sufficient for the existence of weak ferromagnetism in slightly non-colinear
and colinear anti ferromugnetic gtructures are developed. Starting from
invariants of magnetic energy, & complete clagsification of structure types
permitting slight ferromagnetism 1s worked out, Jjuxtaposing

descriptions of this effect in every structure type. An appendix glves
gyromagnetic tensors of all slightly ferromagnetic structures. There is

1 table.
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5/056/62/042/006/025/047
The conditions for... . B104/8102

ASSOCIATION: Institut fiziki metallov Akademii nauk SSSR (Institute of
Physics of Metals of the Academy of Sciences USSR) Qf

SUBMITTED: December 27, 1961
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AUTHOR: - Turov, Ye. A.

TIPLE: Longitudinal magnetization of antiferromagnetics by a

Lransverse,circularly polarized magnetic field

PRRIODICAL: Zhurnal ckoperimental 'noy i teoreticheskoy fiziki, v. 42,
: no. 5, 1962, 1415~ 1416 . j’

puxP:  The magnitude of the longitudinal magnetization was estimated for
an antlferromﬂfnetlc in a trunsverse,clrcularly polarized h. f. magnetic
field., In first (11neur) approximation it is
. MoloETH ho rat . tMoloxyH )ho ——
1.2 = —— s Ml.ﬁ"——_————
wy—o? w)— ot (2)'

M]x——'—Mu MO'

=("P'_;"I-I,‘__,‘Ii__t is the resonant frequency, H is the "exchange" field, H is
the field of magnetic anisotropy. In second (nonllnear) approximation the

card 1/2
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Longitudinal megnetization of ... B108/B138

< 3 3 IS WA i ] s i, ) = M -
Longitudinal megnetization is M, 1, * iy, with i, , - M M1/2 .and

My, = -l o+ A i /2M . In the case of resonance (w= ) it ie

.y 2 1/2 2 _
LZ/AO = -2Qrkﬂ/u£) hoﬂin) or -2(HA/HE) (hOAAH) , where AH = AWjy~is
the width of the resonance line. ho ig the h. f. field amplitude., The

erystals used to observe this effect should have quite a narrow resonance
line. It is pointed out that this effect should also exint with nuclear
magnetic resonance in antiferromagnetics.

ASSOCIATION: Institut fiziki metallov Akademii nauk SSSR (Institute of
: Physics of iletals of the Academy of Sciences USSR)

SUBUITTED: March 10, 1962
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Noncollinear ferromagnetism and antiferromagnetism. Izv., AE
SSSR. ber., 115. 25 néills 1315-1320 ¥ '61, (MIRA 14:11)
lev. Inatitut i‘iziki metallov AN S8SR. ¥ L
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R e 3102/B186
‘ AUTHORS: - Turov, fe. A., Shavrov, v. G.

P

‘ ) TITLE: Galvano- and thermomagnetioc effects in an’ciferromagletics
' ' PERIODiCAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, V. 43,
no. 6(12), 1962, 2273-2276 . _ ;

e

4 to the existence of a separate axi's,,of Y,

rtain crystals (cf. e.8- ZnETF, 42, 1982,
estigated slready. Here -

TEXT: The stat'ic effwcts relate

ant iferromagnetic. ordering in ce

19623 33, 807, 195Ti 36, 1994, 1959) have been inv
mely galvanic and thermomagnetic, are gtudied in &

the kinetic effects. na
Antiferromagnetic crystals with various

general phenomenological manner.
i tructures are considered, the variety of the

crystallographic and magnatic 8

1atter being restricted by the assumption that collinear OT weakly non-
collinear structures are describatie by two gublattices with the magnetizations

s -
T-f1 2 where L = M,‘ - YZ js the axis of antiferroma.gnetic ordering. Between
’ -
forces and fluxes the relation F_ = ngﬁf,hl,'l?)ja pust holdj in the case of
ic field strength and 1 the

galvanomagnetic' effects TF will be the electr
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B102/B186

. Galvano- end thermomagneticCe. ..
onsidered for a

s Hall effect is ¢
gverse galvano-

First the spontaneou
The spontaneous tran

current density.
1 lattice gtructure.

o+2” rhombohedra
- magnetic effect

. F:’ = R;ixLx:

() A

F® = — RijsLy F® = RijsLst RijiLy-

For a structure of the type 3;2;
" Fx = RyjyHs — RelsHlu F, = RyjsHx—RujsHz Fr="F (UsHy — 1M - ©®

“und for LIZ (e.g. in hematite beiow 2500K or FeCO; belo¥ 350K),

F:= GLL (]xﬁx ‘—iny) -+ ulexHu-
Fy=-- oL (J:Hy + fvHs) — ayLfsHx
CF= a,L (fov"‘l'uHx)i. ‘

N
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.~ Galvano- and thermomagnetic... B102/B186

The terms with a, of (7) describe completely new effects. If in this case
3’ and -E_I., and therefore also i", lie in the basal plane,

F| =01LiH cos (&P/ + 'p/H)o FJ. = —a, L}H sin (3‘P/ + (P/”)' (8)

If Tiz (in a-Fe, 05 at 250°< T <9509, or in MnCO, and CrF3) besides the [ -
above mentioned spontaneous transverse effect, new effects, linear in

- B e
T and ¥ may arise. If in this case jlz, BLZ and HLT,

\—\O

Fy=ayLil, F, = oLt sin (e, + 2p,), (9
where ?p is the angle determining the direotion of change of the field ¥
that is perpendicular to the current, PrH is the angle between 'I.-‘"and 7-1’.
Conclusions: The effects that are odd with respect to Rare only so when

L 4
a change in sign of 'I? is not accompanied by a rotation of L. These effects
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Galvano- and thermomagnetic,.. B102

make it possible to discern antiferromagnetiq.states with different
;g‘.)directions of Ei The presence of 2 domain structure with oppositely. -
. Lt -~ v/

directed L'sg enables the effectg linear in T to Compensate each other, v

Therefore one can conclude from the

A ©, Présence of thege effeots whether in
‘uniaxigl antifarromagneticswith Lix 180° ‘domain boundarieg exist or not,

- ASSOCIATION: Institut fizixy metallov Akademiji nauvk SSSR (Institute of
, ' the Phygics of Metals of the Academy of Sciences USSR)

- SUBMITTED: July', 1962
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Conditions for the existence of weak ferromagentism and the
classification of weakly ferromagnetis structures.

Zhur,
eksp, 1 teor. fiz. 42 no,6:1582-1589 Je '&, (MIRA 15:9)
1. Institut fiziki metallov AN SSSR,
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T tiferromagnetic by {
t of longitudinal magnetizing of an an
Efif':neverae giircularly polarized magm?tic field. Z'mx('h;iagg.g)
i teor., fiz. 42 no.5:1415-1416 My '62. :

f£1z1ki metallov AN SSSR.
1. Institut (Magnotization) (Magnetic fields)
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